This paper uses two major surveys of Internet users in late 1997 and late 1998 to examine the sensitivity of Internet commerce to tax rates. Earlier work has suggested that Internet sales are highly sensitive to local tax rates. This paper documents that new users in both samples show little sensitivity to tax rates. Overall sensitivities to tax rates are not falling, however, despite the rapidly increasing numbers of new users because as new users gain experience, particularly young Internet users, their tax sensitivity appears to rise substantially. Internet commerce as a whole continues to be highly sensitive to tax rates and would fall significantly if existing sales taxes were enforced online.
Introduction
The growth of the Internet in the last few years has astounded even the most jaded analyst of the "new" economy. Leading market research firms have predicted that retail commerce over the Internet, though amounting to almost nothing as late as 1995, will continue to grow at an astounding pace and may exceed $100 Billion by 2003 (McQuivey, et al., 1998 .
Existing sales tax law treats goods sold over the Internet the same way it treats goods sold from catalog companies: no sales tax is collected from companies that have no physical presence (known as nexus) in the state. Technically, the transactions are not tax-free-every state requires consumers to pay a use tax (at the sales tax rate) for any out-of-state catalog or Internet purchases. Non-compliance is extremely widespread, however, because states must rely on consumers to volunteer tax payments on their out-of-state transactions. Since sales taxes make up the largest source of tax revenue for state governments, it is easy to understand why state policy makers are extremely concerned about the implications for their tax base of annual Internet growth rates in excess of 200 percent.
2 Politicians and advocates on both sides have vehemently debated the tax treatment of the Internet (see Graham, 1997; Smith, 1997; Wyden, 1997; Andal, 1997; Stephenson and Zeisser, 1998) . The National Governors Association has called for immediate enforcement of existing sales taxes. Opponents in Congress have passed the Internet Tax Freedom Act (though it does not deal with the sales tax issue directly). 3 The topic continues to be heavily debated in policy circles. Indeed, State Tax Notes has declared the issue of taxes and electronic commerce to be "the hottest topic in multistate taxation." (Sheppard, 1998) .
Despite the policy interest in the subject, there has been relatively little academic work on the impact that taxes have on Internet commerce. This is probably due to the lack of available data on the subject. This paper will turn to an extensive data source about online retail commerce to evaluate the impact of taxes on Internet commerce and discuss the emerging literature on the subject. Earlier work has suggested that Internet sales are highly sensitive to local tax rates. Since the Internet is changing so rapidly, however, this paper examines whether the impact of taxes is changing as the composition of Internet users changes. The results suggest that new users show very little tax sensitivity. The results also show, however, that the overall sensitivity of online commerce is not falling over time because as users, particularly young users, gain more experience with the Internet and learn about the tax code, their sensitivity to tax rates rises substantially.
The paper will proceed in seven sections. Section II will review the existing literature on taxes and the Internet. Section III will describe the data and the statistical method of the paper.
Section IV will present an overview of Internet customers and how they are changing over time.
Section V will present the basic results examining the tax sensitivity of commerce in different 3 The Internet Tax Freedom Act (ITFA) placed a moratorium on new taxes on the Internet. The ITFA did not restrict right of States to apply sales and use taxes to online commerce (these are not, after all, new taxes). Instead it primarily prevented states from applying new taxes to Internet access. Though the ITFA itself did not change the sales tax status quo, it did lead to the creation of the Advisory Commission on Electronic Commerce called upon to give recommendations about how the tax system should treat online commerce. The panel's work is taken seriously enough that the National Association of Counties and United States Conference of Mayors, fearing that the panel was stacked against local governments, initially filed suit to prevent the advisory commission created by the ITFA from meeting to draft recommendations. time periods. Section VI will examine the differential tax responsiveness of different types of users over time. Section VII concludes.
II. Literature about the Internet
Most of the existing academic literature on the subject of Internet taxes has been conceptual discussions and legal analyses. Examples of this work includes Fox and Murray (1997) , Hellerstein (1997a; 1997b; 1997c) , Horner and Owen (1996), McLure (1997;  forthcoming), Murray (1997) , and Steele and Hellerstein (1994) . This work has tended to emphasize the importance of neutrality for different types of commerce.
Empirical work has been much more difficult because of the lack of data. There was early work on the impact of prices on Internet as discussed in Mackie-Mason and Varian [1995] or in McKnight and Bailey [1997] , and there has been work looking at price differences for specific types of products (Brynjolfsson and Smith, 1999) . The only work on Internet commerce using individual level is Goolsbee (2000) and Goolsbee and Zittrain (1999) .
In Goolsbee (2000) , I argue that the increasing prevalence of the Internet is similar to moving everyone with a computer to a geographic border so we might expect the price elasticity to be high. Economists have long argued that consumer sensitivity to tax rates will be larger for people living along geographic borders or in an open economy where the cost of arbitraging tax rates across locations is low, and that this can have important implications for tax policy (Gordon [1983] , Mintz and Tulkens [1986] , Braid [1987] , Kanbur and Keen [1993], Trandel [1992; 1994] and Gordon and Neilsen [1997] ). Empirical work on the tax response in border communities has tended to confirm these predictions by finding large elasticities. Empirical work on taxes (and other policies) in border states can be found in Mikesell [1970] , Fox [1986] , Walsh and Jones [1988] , or Rappaport [1994] and Holmes [1998] .
To estimate the online tax sensitivity in Goolsbee (2000) , I use a major survey of consumer online purchase patterns from December of 1997 and match it to data on tax rates.
The results show that, controlling for a person's observables, people living in high tax areas are significantly more likely to buy things online. This is equally true within region, within state, and within metropolitan area. Controlling for the frequency with which the individual goes online does not change the result and the results suggest that this is not due to spurious correlation of tax rates and technological sophistication. People in high tax areas buy more online but they do not use the Internet more frequently, do not have more experience with computers, are not more likely to have Internet access, and do not own more consumer electronics than comparable people in other areas. Further, the impact of taxes on Internet commerce appears to be greatest for online products that, a priori, are most likely to save the buyer from paying sales tax. The estimated elasticities suggest that applying existing sales taxes to the Internet could reduce online sales by up to 25%.
This large effect motivate the current work. Although previous above suggest a high price sensitivity, the fact that taxes do not seem to influence Internet adoption rates suggest that the overall tax sensitivity of Internet commerce may fall rapidly if new users differ from existing ones. With the number of online buyers almost doubling every year, if new users are less price sensitive, the role of taxes may disappear quickly. Documenting and understanding the dynamics of consumers' online tax sensitivity is the goal of the current paper. The results will
show that the tax sensitivities of individuals can change over time as they learn about the tax code.
III. Data and Statistical Method
A. Data
As mentioned before, a major problem preventing empirical work on Internet commerce has been the lack of data. Aggregate data is problematic because of unobserved individual factors. In this paper, I will revisit the extensive proprietary survey conducted in December 1997
for Forrester Research, one of the leading market research firms on the information economy.
As described in more detail in the data appendix, this was a nationally representative survey of more than 110,000 U.S. households and it includes detailed information about various demographic characteristics such as income, age, gender, and so on, as well as the state and metropolitan area of residence. 4 The survey also covers computer ownership, online access, and whether the individual has ever bought something online. I will also be using the Forrester survey from the next year, conducted in December of 1998 to examine the dynamics of consumer tax sensitivity. The sample size in it is a bit smaller (about 85,000 U.S. households), but most of the relevant questions are the same in the two.
Using the measure of whether the individual has bought something online as the dependent variable, I match each person to the local sales tax rate in their location to determine if tax rates seem to matter for their buying decisions. The method for matching people to tax rates requires some assumptions and is described in the appendix.
B. Model and Specification
4 The metropolitan areas are actually defined by television markets. These are generally larger than the corresponding SMSA. San Francisco, for example, includes the entire bay area.
The idea of the paper is that an individual choosing whether to buy a good at a store versus online will compare the relative prices. Assuming that he avoids paying use tax on the online transaction and that local sales taxes do not affect local retail prices (i.e., elastic local supply), the individual will be more likely to buy something online the greater is the relative price ratio,
, where the t is the sales tax, P is price and the subscript S indicates in a retail store and I indicates an Internet merchant. 5 I follow the common assumption in the literature on sales taxes and assume the relative price, P P S I / , is constant across locations, though the results did not change when I controlled for local price levels in Goolsbee (2000) . 6 Clearly, identifying a role of the relative tax price does not imply that taxes are the only or even the most influential factor in online decisions. Convenience, time-saving, and enhanced selection may weigh in favor of buying online, while shipping costs, the inability to see/try on the product, and security concerns may weigh against it. No matter what the relative benefits, these should be in the constant term across locations. Moving from a low tax to a high-tax location does not change the convenience factor or the inability to sample the product. It only affects the relative price of store versus Internet merchandise.
I will use a linear probability model for the {0,1} variable of whether the individual has ever bought something online as a function of the sales tax rate and a number of economic and demographic controls such as income, age, and education. A probit gave similar results. I will 5 Poterba [1996] and Besley and Rosen [1997] examine the impact of sales taxes on local prices. 6 Studies that compare Internet and retail prices have yielded differing results. Goldman Sachs [1997] found a ratio close to one. Bailey [1998] found prices, including shipping costs, often higher on the Internet. A more recent estimate on the relative prices of books and CDs indicates that prices on the Internet are about 9-16 percent lower than in stores but that there is considerable online price dispersion [Brynjolfsson and Smith, 1999] . I will assume a ratio of one for simplicity.
also break up the sample into different types of people to determine if some are more tax sensitive than others. The data are two independent cross-sections, not a panel, so I cannot control for individual fixed effects but I will attempt to use them as a pseudo-panel by comparing the same types of people over time.
IV. The State of the Internet
To start, I present some descriptive statistics using data from Forrester Research to convey the nature of Internet commerce and how it has changed. 7 Table 1 presents some data on the overall size of online retail commerce as well as the size of particular sub-groups in 1998 along with predictions for 1999 and 2000. The data suggest that from 1998, online retail commerce will grow about 131% by 1999 and another 80% the following year. By 2000 this is projected to be more than $30 billion of sales. These data do not include financial products such as stocks, insurance, and so on.
In Tables 2, I present summary statistics from the two surveys for the average online users and for the average online buyer in the samples. The typical Internet user, listed in column (1) and (3), has high income and education with an average age of about 40 and overwhelmingly uses a computer at work. The characteristics do not seem too different across years. The typical person that has bought something online, listed in columns (2) and (4) is, as might be expected slightly richer, better educated, and younger. From late 1997 to late 1998, the share users actually buying online increased significantly.
V. Do Taxes Matter

A. Basic Evidence
The question then is whether taxes matter for Internet commerce and whether this has changed over time. I begin in column (1) of table 3 with a standard regression for December 1997 as in Goolsbee (1999) . I report only the tax coefficient for simplicity (coefficients on all the other variables for this regression can be found in column 1 of the appendix table). The coefficient on one plus the sales tax rate is positive and significant indicating that the higher is the sales tax, the more likely is the individual online user to have bought something online (controlling for the individual's observable characteristics). The coefficient suggests that the elasticity of Internet commerce is 2.4.
In columns 2 and 3, however, I break up the Internet users into two "generations" (these are Internet years, after all) based on how long they report they have been going online. In column 2, I examine people who have been online two or more years. In column 3, I examine those with less than two years of online experience. The sensitivity is much larger for the experienced Internet users and is only significantly different from zero for that group. The recent adopters have a coefficient one third the size, though with the large standard error I cannot reject that the coefficients are the same.
This pattern could arise for two reasons. First, there could be heterogeneity in the tax sensitivities of the recent adopters and long-time users. This is certainly plausible. Second, though, it is possible that the longer one has access to the Internet, the more sensitive one becomes to tax rates either from learning or from something else. The distinction could not be more important for public policy.
Under the first case, the growth rate of the Internet will imply that the tax sensitivity gets smaller over time. Each year, essentially, the Internet commerce doubles and the new people added will be inelastic. Under this case, the potential negative effects of raising taxes will disappear quickly.
Under the second case, after people have been online for a short period, they become more price sensitive. Under this case, the sensitivity of Internet commerce will not fall over time. The negative effects of taxation on commerce will never go away. Indeed, if the growth of the Internet slows, the tax sensitivity may grow because there will no longer be large infusions of price insensitive customers to dilute the overall sensitivity.
B. Updated Evidence
The only way to truly distinguish between the two hypotheses would be to have panel data on individual purchases over time. This does not exist. Since the Forrester survey is repeated in December of 1998, however, I can examine the tax sensitivity of customers one year later. If the elasticities are caused by individual effects (i.e., the heterogeneity story), the impact of taxes should be getting noticeably smaller since the number of new buyers (who are the insensitive customers) is very high in 1998.
In column 1 of table 4, I examine the {0,1} purchase regression using the 1998 responses as a function of the tax rates and the same demographic variables. Again I report only the tax coefficient (the full results for the baseline specification are listed in column 2 of the appendix table). The results indicate that the impact of taxes is again positive and significant with almost identical point estimates on the probability of buying. The baseline probability of buying has risen in the second sample, so the elasticity here, at 1.2, is smaller than before.
Since the dependent variable in column 1 is whether the individual has ever purchased something online and may potentially overlap with the results from the previous year, I repeat the specification in column 2 using as the dependent variable the {0,1} variable of whether the individual has bought something in the last three months. The results are almost identical in level terms but the tax elasticity is higher in the last three months than in the longer data because the baseline probability is lower (elasticity here is 1.5). So as not to miss purchases in the other nine months of the year and to remain comparable with the results from 1997, I will use the complete buying history rather than from the last three months.
These results, then suggest that Internet commerce is still highly sensitive to price and that applying taxes would reduce online commerce significantly.
C. The Anatomy of a Rising Tax Response
In columns 3-5 of table 4, I break the Internet users in the later sample into three groups, those who have been online at least three years (the same as the group that had been online two years in the earlier sample), those who have been online between one and three years (the same as the group online less than two years in the earlier sample), and those who have been online less than one year (and were thus not represented in the earlier sample). The disaggregated results explain the persistence of a high tax sensitivity. In column 3, the long-time Internet users have almost exactly the tax coefficient they had in the previous sample-about .9 and significant.
In column 5, the users with less than one year of online experience (who were not represented in the previous survey) have a negligible tax sensitivity that is not significant. In between, however, in column 4, the group that previously had an insignificant tax sensitivity of .298 is now almost twice as responsive at .553 and it is significantly different from zero. These results may suggest that individuals are learning about the interaction of the tax code with Internet commerce over time and thus getting more sensitive the longer they are online (columns 3 and 4 of the appendix table give the full results of the two regressions).
One potential alternative explanation for this finding is that novice users show little tax sensitivity simply because they don't buy anything online. This would mean that in both tables, the tax coefficients on novice users are unidentified. This does not seem to be the case in the Forrester data, however. In the 1997 survey, about 16 percent of users with less than two years experience had, in fact, bought something (compared with 21 percent overall). In the 1998 survey, of the novice group (up to one year of online experience) about 24 percent had bought online. For the previous novice group (now with one to three years experience), 44 percent had bought online.
There are purchases, they just don't seem to be greater for people facing higher tax rates among this group. The tax sensitivity of this group of the former Internet novices (now one to three years of experience) appears to have risen substantially over the intervening year, suggestive of people learning about the tax code over time. This conclusion, however, relies on the repeated cross-sectional data being an accurate pseudo-panel. Before concluding anything from the estimated increase in sensitivity, it is important to get a better sense of whether this group of people that is supposed to be the same in the two surveys, does, in fact, look the same.
It is not possible to answer this definitively but it is possible to look at the observable characteristics for the two groups. If they are similar, this may suggest that tax sensitivity grows as individuals learn about the tax code. If they are different, this may suggest that unobserved heterogeneity in the two samples explains the differences.
I present summary statistics of the groups over time in table 5. The first two columns track the experienced users in 1997 and then in 1998. Columns 3 and 4 track the novice users.
In general, the data look quite similar for each group across time. In columns 1 and 2, for example, the data show that the education rates, racial demographics, gender, share of people with kids, and use of a computer at work are very similar in the groups that are meant to be the same across time. More importantly, columns 3 and 4 show a similar pattern for the formerly novice users. In almost all categories they look quite similar in the two samples except that the share of individuals that are single is somewhat substantially lower in the later sample (.38
versus .31). From these statistics, I conclude that the groups in the two samples probably are fairly good representations of the same people and will attribute the changes in tax sensitivity across time to actual changes in the behavior and learning of the group rather than to heterogeneity across the samples.
D. The Generation Gap
I examine the rise in tax sensitivity a bit further in tables 7 and 8. In them I break up the groups by both the time they have been online as well as by age and follow what happens to the tax sensitivities of each age-experience cell from 1997 to 1998. Because the age data is in block form (reported age between 20 and 25, for example) I have to decide how to age the two groups.
I will choose as the cut-off those under age 35 in the early sample and under 40 in the later sample to allow for some people to move into the higher group. Using under 35 for both samples and ignoring the rising age of the population did not change the qualitative results of what follows.
Columns 1 and 2 of table 7 show the sensitivity of old and young users with less than two years of online experience in December of 1997. Both elasticities are insignificant and small.
Columns 3 and 4 look at old and young users with more than two years of online experience in December 1997. Both coefficients here are large and significantly different from zero. In these data, the responses of the two age groups look very similar and comport with the aggregate results listed above.
In table 8, however, I repeat this exercise but for the three online experience groups in December of 1998 (again assuming that the composition of the groups remains the same). In columns 1 and 2, the old and the young with more than three years of experience in December of 1998 show large and significant coefficients very similar to their magnitudes in table 7. In the previous sample they were people with at least two years of online experience. On the other side, in columns 5 and 6, the brand new users show no significant tax sensitivity in either age group. The novice users who are young even have a point estimate that is negative. These groups have no comparison coefficient in 1997 because they were not yet online.
In between, in columns 3 and 4, I examine the groups with 1 to 3 years of Internet experience in December 1998. These are the groups that were novice users in table 7 having less than two years of online experience. In the 1997 survey they had small and insignificant tax sensitivities. In column 3, the results verify that for people over 40, there is still a small and insignificant tax coefficient. The entire change in the elasticity of the middle group documented above is due to a dramatic rise in tax sensitivity among the group in column 4-those under 40
with one to three years of Internet experience. In 1997, this group had a tax coefficient of .347 that was not significant. In 1998 it is four times higher, at 1.36, and is very significant.
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This result is consistent with the young being the fastest learners about new technology and that being around others who are buying things tax free has a faster impact on them.
Goolsbee and Klenow (1998) have shown that there are important local spillovers in the diffusion of home computers and the Internet and that these spillovers are largest for the young. Goolsbee and Zittrain (1999) suggest that such spillovers may extend to Internet commerce.
If this result generalizes, and young people's tax sensitivity tends to rise over time as they learn about the Internet and the tax code, the negative effects of imposing taxes on Internet commerce are unlikely to go away as the Internet grows. As the number of users rises, the current and future young will become increasingly important as a share of the total Internet user base.
Unless their price responsiveness falls as they age, the tradeoff between taxes and Internet commerce will continue.
VII. Conclusion
The explosion of Internet commerce has generated continued interest in the effects that tax policy has on individual's online buying decisions. The results in this paper show that new
Internet users seem to have little sensitivity to taxes. Despite the rapid growth in the number of new users, however, overall sensitivity of Internet commerce does not appear to be falling very much. More recent data shows the same tax sensitivity as the earlier sample. The explanation is that as new users gain experience, particularly people less than 40, and learn about the tax code, their tax sensitivity rises substantially. So long as this continues, the sensitivity of Internet commerce to tax rates will remain.
DATA APPENDIX
The online purchase data comes from a proprietary survey conducted by Forrester
Research, a leading market research company whose specialty is the information economy. The first survey was conducted by the NPD group in December of 1997 as part of Forrester's
Technographics 98 program. The second survey was conducted by NPD in December of 1998 as part of Technographics 99. Both surveys were conducted by mail and received a large number of respondents. The first has data on more than 110,000 U.S. households, the second more than 85,000.
Though the sampling methodology is not public, the survey is meant to be nationally representative (more details on the Technographics data can be found in Bernoff et al. [1998] or Goolsbee [2000] ). Its purpose is to provide technology, communications, and consumer marketing companies with information for evaluating the consumer segments for their products.
The Forrester data is widely respected in the industry and private sector companies pay significant amounts of money to get access to it. The geographic distribution, however, is not directly proportional to the television market populations so in the results I weight each observation by the population per survey respondent, measured by matching the data to the population figures given in Nielsen (1999).
The survey asks adults about their household characteristics. The variables I use here include geographic location, income, education, age, gender, marital status, race, whether they have children, whether they use a computer at work, and whether they run a business from home.
I turned the series of dummy variables for education, age, and income into continuous variables.
If income was stated as between 35 and 40 thousand dollars, for example, I imputed an income of 37.5 thousand. For top-coded variables, I tried various values but the choices had almost no impact on the results. Neither did including dummies rather than converting the observables into continuous variables.
Respondents were also asked whether they have access to the Internet and, if so, how long they have been online, whether they have bought something online, and so on. Only people with online access are asked about their online buying habits and the number of people with access rose substantially over the year. This yields approximately 25,000 households in the earlier sample and approximately 37,000 in the later sample that I use in the results of this paper.
I take these households to be representative of online households but there is not way to independently verify this.
Matching the purchase data to local sales tax rates is complicated by the fact that the data give do not give the town name, only the state and metropolitan area. Many states have constant rates in all cities. For states without uniform rates across cities, I assume that anyone living in the primary state of the metropolitan area (defined by television market) resides in the area's major city. As an example, I classify people in the Chicago area who reside in Illinois as being in Chicago itself. This prevents me from distinguishing between city and suburb within the same state, but is necessary given the nature of the data. I classify people living in a different state as being in the largest city in the closest county to the primary city (measured by Rand McNally, [1997] ). The tax rates for each location were compiled either from direct conversation with the department of revenue in the state or from documents on the department's website. For states without centralized information, I contacted a local chamber of commerce in the city or county.
The results do not include individuals who either do not reside in a television market or fail to report their market in the survey. Notes: Each regression is estimated using weighted least squares as described in the appendix. Each regression includes all of the control variables listed. Only the coefficient on taxes is reported in order to save space. The dependent variable is the {0,1} decision of whether the individual has bought something online. The sample includes all people with Internet access. Column 2 restricts the sample to people who report at least two years of Internet experience at the time of the survey in December of 1997. Column 3 restricts the sample to those with less than two years experience at the time of the survey. The standard errors are in parentheses. Notes: Each regression is estimated using weighted least squares as described in the appendix. Each regression includes all of the control variables listed. Only the coefficient on taxes is reported in order to save space. The dependent variable in all columns except column 2 is the {0,1} decision of whether the individual has bought something online. In column 2 it is the {0,1} of whether the individual has bought something in the last three months. The full sample includes all people with Internet access. Column 3 restricts the sample to people who report at least three years of Internet experience at the time of the survey in December of 1998. Column 4 restricts the sample to those with between one and three years of online experience at the time of the survey. Column 5 restricts the sample to those with less than one year of experience at the time of the survey. Standard errors are in parentheses. Notes: Each regression is estimated using weighted least squares as described in the appendix. Each regression includes all of the control variables listed. Only the coefficient on taxes is reported in order to save space. The dependent variable is the {0,1} decision of whether the individual has bought something online. Each regression restricts the sample to people described in the second row at the top of the column based on their age and Internet experience at the time of the survey in December of 1997. Standard errors are in parentheses. Notes: Each regression is estimated using weighted least squares as described in the appendix. Each regression includes all of the control variables listed. Only the coefficient on taxes is reported in order to save space. The dependent variable is the {0,1} decision of whether the individual has bought something online. Each regression restricts the sample to people described in the second row at the top of the column based on their age and Internet experience at the time of the survey in December of 1998. Standard errors are in parentheses.
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